Oblective. The authors tested the impact on cardiovascular risk profiles of African American women ages 40 years and older after one year of partrcrnation in one of three church-based nutrition and physical activity strategies: a standard behavioral group intervention, the standard interventron supplemented with spirrtual strategies, or self-help strategies.
rban African American women aged 40 years and older bear a marked excess risk of obesity, sedentary lifestyle, and attendant cardiovascular disease (CVD) morbidity and mortality. Public health srraregies to lower the risk of lifestyle-related cardiovascular disease in this group have met with little long-term success. I In African American communities, the church community remains the primary source of social support and community leadership, particularly among older African American women.2,3 Churches are well-accepted sites for cancer screening,a,5 blood pressur" .o.rtrol,o, weight loss programs,6-8 cholesterol education,T,e smoking cessation,z'to'tt diabetes education,8 stroke prevention,12 physical activity,6'7'r3 and nutrition education.la However, evaluation of these programs for long-term results has been sparse, and health promotion activities that are integrated into church culture have not been tested previously in the African American community.
Project Joy was designed to address the need for wellevaluated, culturally integrated programs focusing on lifestyle change in African American women. Participants in the pilot project named the program from a Bible verse, "...for the Joy of the Lord is your strength" (I'{ehemiah 8:10b). Project Joy was designed to test several strategies in the church environment to reduce cardiovascular risk in urban communities where most African American women are regular churchgoers.l5,r6 The overall objective was to determine the impact of active nutrition and physical activity interventi,ons on one-year measures relating to lifestyle risk factors and CVD risk profiles compared with a self-help (control) group. The study was also designed to determine the extent to which a strong spiritual component and elements of church culture strengthen the impact of standard behavioral group interventions in the church.
MrrHoDS
This study was approved by the Johns Hopkins Joint Commission on Clinical Investigations, the Institutional Review Board for the Johns Hopkins University School of Medicine.
Intervention development. We designed, implemented, and compared three intervention strategies for their impact on cardiovascular disease risk behaviors and outcomes. These included a behavioral model based on standard group methods with weekly sessions (SI), the same behavioral group model supplemented with a spiritual and church cultural component (SP) , and a control group of non-spiritual, self-help interventions (SH) . All interventions were developed through a partnership between community members and investigators, and were based on a community action and social marketing model developed originally by the Health and Religion Project of the Pawtucket Heart Health Program. rT We designed interventions at the individual level to enhance self-efficacy but implemented them through the churches in group sessions to assure strong support and incorporation into the social milieu of women of this age group.18 Focus groups were held with churchgoing women from the African American community in Baltimore to determine what kinds of nutrition or physical activity interventions would be most appropriate. Based on these focus groups and additional in-depth interviews with 53 churchgoing women, we designed the interventions and tested the questionnaires to assess nutrition, physical activity, smoking cessation, and operational and feasibility aspects of program implementation. We incorporated into the interventions the themes, suggested session formats, and materials elicited and examined during the focus groups and in-depth interviews.
One church served as a pilot venue where we tested and refined the spiritual and church-culture component intervention over a 20-week period. In addition, we formed a Community Expert Panel to review and further refine the interventions and measurements. This group was comprised of four African American churchgoing women and two African American pastors from the community. None of the focus group, in-depth interview, or pilot church participants, or Community Expert Panel members, participated in the trial. This intensive community involvement in the design of the interventions assured cultural relevance of the interventions and study protocols and assisted ultimately in community "ownership" of resulting programs and dissemination of results.
Church recruitment and randomization. Churches that met eligibility criteria were identified from more than 700 inner city churches in Baltimore. Initial criteria included location in the urban core of Baltimore, a primarily African American congregation, and a known level of high interest and participation in local activities, such as revivals, conferences, and religious events. Once identified, churches were selected by the study's pastoral consultants and recruited from denominational strata. Baptists comprise the largest religious denomination in Baltimore and in African American communities in gen-eral (as high as 62Vo in some areas of the southern US).15 Therefore, we required that 50% of participating churches be Baptist and the remaining 50% be either independent or externally governed churches, such as Roman Catholic, Methodist, or Holiness. Eligible churches also had at least B0% AfricanAmerican congregations, average Sunday attendance of at least I 50 individuals, and no currently active program in weight control, exercise, or smoking cessation for women aged 40 years or older. Because exact data on these variables are rarely formally maintained by a church, Project Joy staff and pastoral consultants determined eligibility through discussions with pastors and direct observation of Sunday church services prior to recruitment.
Once a church was determined to be eliglble, we sent information on the proposed study to the pastor of the church. The principal investigator and project staff then met with the pastor and any key lay leaders to describe the project in detail, including the three interventions. To maintain the desired ratio of church denominations, envelopes were prepared for each denominational stratum to ensure appropriate representation in each of the three interventions. For the first 23 churches, if the pastor agreed to the project, he or she randomly selected an envelope to determine which intervention the church would offer. After selection of the intervention, the pastor and staff signed a cwenant (a term more meaningful and acceptable to pastors than agreement) indicating their commitment to support Project Joy. Churches were enrolled sequentially until the desired sample size of 490 women was obtained.
We found that the first 23 pastors almost universally indicated a discomfort with the randomization process. They consistently wanted to be told at the beginning of the meeting to which intervention their church was assigned, even though they understood assignment was random. After realizing that the randomization protocol seriously hindered enrollment, we requested and received formal permission from the Institutional Review Board at Johns Hopkins to pre-randomize the church assignment and present the study to the pastor with full disclosure of the pre-randomization and description of the other interventions. Thus, for the last I 5 churches, the staff described the project, all intervention contingencies, and the specific intervention to which that pastor's church had been randomly assigned. If the pastor agreed, the covenant was signed.
Participant recruitment. Lay leaders were designated to assist with the project by the pastor of each church after the first meeting. They were all African American females, usually known "influence leaders" who were highly respected in the church, and often included the pastor's wife. The number per church varied by church size and preference of the pastors and church staffs. Project staff met with these leaders to design participant recruitment strategies specific to the procedures of each church. After a one-month pubhcity phase during which church bulletin inserts advertised the program and featured tear-off forms with instructions for potential participants to give to the designated lay leaders, each church scheduled at least one Recruitment Sunday. Posters were displayed in the church and announcements were made from the pulpit by the pastor and lay leaders throughout the month for all three interventions. Choir rehearsals, Bible study groups, and other women's groups also received announcements. On Recruitment Sunday, announcements were made from the pulpit by both the pastor and the project staff, usually including the study's principal investigator, inviting all women aged 40 years and older to attend a recruitment meeting immediately following each service, where the intervention was presented in greater detail. Each interested woman completed an eligibility form at that time, and signed up for screening appointments. Women who did not schedule an appointment at the recruitment meeting, or who later heard about the project by word of mouth, were called later by project staff. All women who scheduled a screening appointment received a reminder card, map, instructions, and parking information.
Eligible participants were ages 40 years or older, were not pregnant or planning to become pregnant in the coming year, had not had a myocardial infarction or stroke in the past six months, had not felt any chest pain or angina requiring the use of nitroglycerine in the past sir months, did not have cancer currently under treatment, were not undergoing renal dialysis, and were able to obtain permission to participate in the program from their physicians. Women who did not have a physician were referred to a federally funded communify health center when necessary.
Despite aggressive and persistent recruitment and the offers of retreats and free risk factor screening, most women from churches randomized to the self:help contingency were not interested in the self-help intervention. Women were avidly interested in active sessions and expressed a strong desire to receive directed assistance' For this reason, the numbers recruited for the self:help contingency were lower. During recruitment in each church, even the numbers of women who merely stayed for the recruitment talk were much lower than fbr the two active contingencies. We attempted to increase numbers in the self-help comparison group by recruiting other churchgoing African American women through advertisements; this attempt added a small number (16) of women who are included in the self-help group reference comparisons. S t andar d b dhat ioral interv ention. S tandard intervention churches held weekly sessions on nutrition and physical activity in their own facilities. Female African American health educators from the study staff taught the curriculum, standardized for the first 20 weeks of sessions (Figure) , with the assistance of church lay leaders. Lay leaders were self-identified or assigned by the pastor and completed four hours of formal training by staff health educators on nutrition and fitness.
Each intervention session began with a weigh-in and group discussion, followed by a 30to 45-minute nutrition education module that included a taste rest or cooking demonstration. The sessions, based on social learning theory were designed to enhance individual self-efficacy.lB Each session included 30 minutes of moderate intensity aerobic activity, the nature of which varied by church; physical activities included brisk walking, water aerobics, or Tae Bo (Tae Kwan Dodance-boxing). After the first 20 weeks, Iay leaders offered weekly sessions, with health educators available for support and der of the year. information, for the remain-Spiritual intervention. Churches offering the spiritual intervention received the same sessions as the standard intervention churches, with the addition of spiritual components and church contextual components designed by the Community Expert Panel and investigators. All weekly sessions incorporated group prayers and health messages enriched with scripture (see Figure) . Physical activities included aerobics to gospel music or praise and worship dance. Telephone calls from lay leaders and word of mouth from other participants motivated attendance. Church bulletins included weekly session reminders and printed messages from Project Joy, called the Joy of Heahk, on healthy eating and physical activity, accompanied by salient scriptures. The pastors offered regular information on healthy eating and physical activity from tip sheets supplied by Project Joy and distributed a monthly health newsletter, called Fronc tlce Pastor's Desk, to the congregation. Churches also participated in at least one event per year sponsored by Project Joy, such as walka-thons, faith and worship dance recitals, or fruit sales, all We believe it is not intervention within environment.
possible to the African a non-:piritual church activities that exposed other church members to the health activities of Project Joy.
It should be noted that while the standard intervention was originally designed without spiritual elements, participating women in all Sl-designated churches introduced spirituality into their sessions from the beginning, without staff assistance. Just as the pastors and lay leaders understood randomization but believed that in a world created and maintained by God nothing is random, the participating women did not believe there could be any church-based program that was not spiritual. They initiated sessions with prayer and selected their own relevant scriptures. Standard intervention participants also sought ways to include the entire church and the pastor. Ultimately, the standard and spiritual interventions operated almost identically.
S elf-help comtrol imtervemtiom. The self-help inteivention was included as a control or reference contlngency. It included materials from the American Heart Association on healthy eating and physical activity and information targeted to the participants' personal screening results. For example, pamphlets from the American Heart Association on smoking cessation or cholesterol were used for smokers or women with elevated blood cholesterol. Each participant received a gift-wrapped box with her name on it containing feedback about her personal screening results, a place to list her personal goals for the year, materials to allow self-monitoring, and the Project Joy, NIH, and YMCA educational materials and pamphlets. The behavioral goals for the standard and spiritual intervention groups were also included in the materials and were offered during the self-help retreat. In addition, the lay leaders fbr SH-designated churches received the same lay leader manual as the SI lay leaders, which contained not only content information and handouts for sessions but instructions on how to run sessions if churches chose to implement this part of the intervention. No further help was offered directly but a hot line number was available for consultation from the professional Project Joy health educators.
maintain Am e rican Baseline screening. A11 eligible participants in all interventions completed a baseline health assessment between March 1997 and March 1999 at the project offices, a non-clinical site. Before taking any baseline screening measurements, staff expiained the program and screening procedures to all participants, and obtained informed consent for their participation. D emo gr ap'hi c s and me dical'history . S tandardize d ques tionnaire items included employment status, years of education completed, household income, and current marltal status. The project nurse reviewed each participant's selfreported medical history and probed for details on hypertension, hlpercholesterolemia, diabetes, angina, myocardial infarction, congestive heart failure, cancer, arthritis, or other serious health problems. Current medicatlons were verified by examination of the participant's medication containers brought to the first screening visit. Each participant's physician received a standardized form requesting medical clearance for participation.
Anthropom,etrics. Body weight was measured using a calibrated digital scale (SECA Alpha Model 770) with the participant wearing light indoor clothing and no shoes. Height was measured with a set square against a straight wall. Body mass index (BMI) was calculated as weight (kg) divided by height (m)2. Bioelectrical impedance was used to assess percent total body fat using appropriate formulae,le based on resistance and reactance measurements (RJL Systems, BIA-101Q analyzer, Clinton, MI). Waist circumference was measured using guidelines of the National Obesity Expert Panel Report.l Blood presswre and.'l'teart rate. Blood pressure was measured with a mercury sphygmomanometer according to American Heart Association guidelines.20 All participants were seated quietly for at least five minutes prior to measurement, and had not ingested caffeine or smoked for at least 30 minutes prior to measurement. The average of three readings taken at least 30 minutes apart was used to characterize blood pressure. Current hypertension was defined as having an average blood pressure >\40/90 mmHg or taking current antihlpertensive pharmacotherapy.
Blood lipid levels and glucose. Blood was obtained after the participants had fasted for l2 hours overnight. Total cholesterol, high-density lipoprotein (HDL) cholesrerol, triglycerides (TG), and glucose were measured directly from plasma by the CDC-standardized Johns Hopkins Chemistry Laboratory. The coefficient of variation in this laboratory for total cholesterol measurement is less than 2%. Low-density lipoprotein (LDL) cholesterol was calculated using the Friedewald formula,2l as no participants had TG >400 mg/dl. Diabetes was defined as having glucose >126 m{dl or receiving current hlperglycemic (oral or insulin) therapy.
Dietary nwtrient intake. The Block Food Questionnaire, a food frequency instrument (1995 scannable version), was administered to participants by a registered dietitian or research staff trained and superwised by the dietitian. All questionnaires were sent to Block Dietary Data Systems in Berkeley, California, for scanning and analysis, yielding individual nutrient intake measures of energlr, total fat, sodium, and percent of energy from total fat.
Smoking amd. carbom womoxide. Smoking status was selfreported and verified by measured exhaled carbon monoxide (CO) using a Vitalograph EC50 CO monitor. The highest number that appeared on the monitor after exhalation into the monitor was recorded. If a participant was a stated non-smoker and the CO was measured >8 pp-, the test was repeated. If both measures were >8 ppand the participant denied smoking, the participant was classified as a smoker.
Physical actittity. Physical activity was assessed using the Yale Physical Activity Survey,22 from which energy expenditure was calculated.
Retreats. Separate retreats for each church (16) were held after all participants from a given church had completed baseline screening and before the formal weekly sessions were initiated in the active intervention (SP and SI) churches. For the standard and spiritual intervention groups, the retreat included one 3-hour Friday evening event and a full day Saturday, while in the self-help intervention churches, the retreat included only a full Saturday. The retreats served as a kick-off for the program with initial information and demonstrations on nutrition and physical activity, and as an incentive for participation, as this was an especially social event for all women participating in the project in a given church. Retreats were held at a local hotel and included: (a) motivational sessions; (b) introductory nutrition education sessions; (c) physical activity sessions, such as water aerobics, weight training, line dancing, and walking; and (d.) an informational session in which participants received their individual results from the baseline screening and a registered nurse discussed CVD risk factors with the group. With the participant's permission, a copy of the same screening results was also mailed to each participant's physician. Nicotine patches were provided to smokers for the duration of the retreat so that all smokers would be able to remain smoke-free during the retreat.
Self-help church groups received the same materials and were oriented to the same goals as members of spiritual and standard church groups. All participants received the same information, along with personal boxes containing general risk factor information and information specific to each participant, as well as a leader's guide to allow all women to conduct sessions in their own churches. The spiritual retreats had sessions that were supplemented with scripture while the standard and selfhelp retreats did not include any scriptures. Interventions began in each church within one month after their retreat.
One year follow-up screening. After one year of intervention sessions, we recruited participants to repeat all measurements taken at baseline. Participants unwiliing to return to the project offices were offered home or worksite visits, or church-site follow-up screenings inclusive of only the biological outcome measures. Incentives to complete follow-up were devised by the pastoral consultants and Community Expert Panel. These included tickets to a gospel play, a bus trip to a nearby outlet shopping, or gift certiflcates to local establishments, and were offered from the beginning of follow-up screening. Pastors from participating churches wrote letters to their own congregants encouraging completion of follow-up screening, and all pastors announced follow-up screening from the pulpit. Announcements were also placed in each church's bulletin. The only additional recruiting efforts employed were additional pastors'announcements and staff and lay leader telephone calls. Participants who completed follow-up screening received a mailed letter describing all baseline and follow-up results; a copy of this letter was also mailed to each participant's physician.
Intervention behavioral objectives. Goal behaviors included exercise of 30 minutes or more, 5 to 7 days per week; consumption of at least 5 servings of fruits and vegetables every day; fiber consumption of at least 25 glday; fat consumption of 40 glday or less; consumption of 1200 to 1800 dietary calories per day; and dietary sodium intake of 2400 mglday or less. Smoking cessation was also a goal. Weight management was emphasized but achievement of a specific "ideal" weight was not emphasized. Women were encouraged to optimize dietary and physical activity and to achieve "reasonable" weight, or that level of body weight that they reached when they were meeting all of the above behavioral goals.
Statistics. We conducted all analyses with SAS software, version 7.0, using the intention-to-treat approach; participants who did not complete follow-up measures retained the same measurements at follow-up that they had during baseline assessment. We calculated simple frequencies and means, and used the chi square distribution for analyses of variance and contingency tables to compare baseline and follow-up measures within and between groups. We calculated changes in measures by subtracting the baseline measure from the follow-up measure. We used paired t-tests and analysis of variance to evaluate change in continuous variables, and McNemar's test to evaluate changes in categorical variables. We performed multiple linear and logistic regression analyses using the Generalized Estimating Equations (GEE)'?3 approach to account for potential within-church clustering effects.
RssuLrs
Of the first 55 churches identified by our pastoral consultants and community experts, 43 met all eligibility criteria. After introductory letters and packets were mailed to their pastors, 38 (88.4%) scheduled preliminary meetings and 18 (47.3%) enrolled. Of the 20 churches that did not enroll, 5 refused to participate during the period before pre-randomization;2 were eliminated because no participants enrolled (both were self-help churches); 13 were eliminated because the church calendar was too full to allow expedient recruitment initiation (within sir months); and 2 were eliminated by Project Joy for other reasons. Of the 16 churches enrolled, 8 were Baptist (50%),3 werc independent (that is, Holiness), and 5 were externally governed (Roman Catholic, United Methodist, and AME). Four churches offered the spiritual intervention, 5 churches offered the standard intervention. and the remaining 7 churches offered self-help and included the l6 women recruited through advertising.
Of the 966 potential participants self-identified at the recruitment meetings, from the newsletter, or by word of mouth, 920 (95Vo) women were eligible. Of the eligible women, 702 (76%) scheduled appointments, and 559 (61%) werc screened. Of those who completed baseline screening, 529 (58%) women enrolled. There were no differences in scheduling or enrollment rates between spiritual and standard intervention participants; however, selfhelp participants were significantly less likely to schedule appointments (P = 0.001), to keep appointments once scheduled (P = 0.001), or to enroll in the program (P = 0.001). Of those women who enrolled, 50.5Vo (267) were in the spiritual group, 35.5% (188) were in the standard group, and only 14.0% (74) were in the self-help group.
Baseline characteristics are shown in Table L Most participants had completed high school, three out of four were employed, sllghdy more than half had hlpertension, and more than two out of five had arthritis. Demographic variables were generally similar among intervention groups.
Standard intervention participants attended an average of 6.4 (standard deviation +6) professional health educator-led sessions, while spiritual intervention participants attended an average of 7.0 (standard deviation + 6, P = 0.235). Attendance ranged from 65% at the first session to 26.1% at the last session across all churches, and on any given session attendance was one-third to one-half of overall participants. This varied slightly by church, but not by spiritual vs. standard intervention. None of the self-help churches held any sessions.
Fifty-six percent (294) of participants completed oneyear follow-up biological measures and of these, 67.7% ( 199) completed all follow-up measures, including behavioral outcomes in diet and physical activity. Participants who completed follow-up were significantly older (54.7 +. 9 versus 50.9 + 9, P = 0.0001), had lower incomes ($36,628 t $21,100 versus $38,903 t $24,000, P = 0.3052), were less likely to be currently employed (79Vo versus 67Vo, P = 0.0036), and attended more sessions (7.8 + 6 versus 3.4 t 4, P = 0.0001) than those who did not complete follow-up. Spiritual (159/267, 59.6Vo) and standard ( 106/1 88, 56.4%) intervention participants were significantly (P = 0.0074) more likely to return for followup than self-help (29 17 4, 39.2Vo) participants.
Changes in risk factors and behaviors. AII follow-up and change measurements were based on intention-totreat analyses. As noted, there were no real differences between the spiritual and standard interventions, so ::: : results presented here show both SI and SP groups combined and compared with the self-help group (Table 2) . Within the active intervention groups, there was a statistically 5ignifi.unt change in a favorabie direction for I I of the 13 cardiovascular risk factor outcome measures, and a near significant change for energy expenditure, although the magnitude of the changes was modest. In the control group, there was a statistically significant change in only one of 13 outcomes: percent of energy of fat. Further, the magnitude of any other changes was far smaller than in the intervention group, with a gain in weight over the year. When only the women who returned for follow-up were used in the analyses; the magnitude of the changes in all variables in the active intervention groups was higher than when intention-to-treat analyses were used. The self-help group changes were even smaller than observed, with an average weight gain over the year of 2.1 pounds (standard deviation t 1.3), more than twice that in the intention-totreat analyses.
The group in the top decile for weight loss (average 20 pounds at one year) also achieved clinically meaningful, highly favorable changes in most other risk behaviors and outcomes; these changes, however, occurred only in the rrai:r::l :,i::r:;i combined active intervention groups (Table 3 ). In the top decile of weight loss in the self-help group, changes in risk behaviors and outcomes were more modest, with an average weight loss at one year of only 7 pounds. All analyses of other changes within this group were underpowered, but Table 3 demonstrates the notable clinical differences between the self-help and active intervention groups.
The prevalence of achieving the behavioral goals of the intervention significantly improved from baseline to follow-up in the combined intervention group (Table a) , particularly in the top decile for weight loss where the increase in the proportion meeting behavioral goals mirrored the positive biological changes observed on Table 3 . The proportion of the self-help group meeting behavioral goals at follow-up decreased or stayed exactly the same (for consumption of fruits and vegetables and dietary fiber consumption), or increased by an average of only 7% to 2% for meeting any of the goals. The greatest change among self-help participants was an absolute increase of 5.4% of participants who consumed <2.4 grams of sodium per day.
Multiple GEE church-adjusted logistic regression predicting the "most successful" participants, those in the top decile for weight loss, showed that the higher number of sessions attended (P <0.0001), older age (P = 0.03), higher baseline BMI (P <0.0001), and inclusion in the active intervention groups (P = 0.0014), were all significant independent predictors, while having diabetes (P = 0.24) and hypertension (P = 0.39), and religious denomination (P = 0.73), were not.
DrscussloN
Effect of intervention. This study demonstrates the potentially important behavioral and biological risk modification effect of active church-based group interventions for African American women. We observed significantly ,.';.,.. '',,,,"''.',',i',','.'.,.; improved anthropometric measures, blood pressure levels, diet and, to a lesser extent, physical activity at one year in the active intervention groups, although the magnitude of the effect was modest. Our overall findings are generally similar to previous church-based weight loss and dietary intervention programs. One groupla increased the proportion of rural African American church members in North Carolina consuming at least five fruits and vegetables per day from 23% to 33%. The PATHWAYS studyB showed a weight loss of 10.0 pounds and waist circumference decrement of 2.5 inches after l4 weeks of a church-based intervention, compared to a weight gain of 1.9 pounds and waist circumference decrement of 0.4 inches in a control group. Lighten Up, a church-based ;.,oei=ci.teticbtood.pressure :. '.. ,,; .,, :,. . i.., ;.; ..,.;
..., .;,., :'.'i.....'." ...;.; . ., .. .'. ;'LbL,C.=low{ensitylifoproteincholesterol . .. . i:: :i:' : .'..'i.::.'.i.:.:.:'i :.:.:'.i i .' .:
lifestyle program,2a showed an average 2.3-pound weight loss after 10 weeks. Another study6 showed a 6.0 pound weight loss at eight months, six months after an S-week weight control program of weekly diet and exercise sessions, and yet another25 found a 4.2-pound weight loss one year after an B-week church site program directed explicitly at weight control. There are some important differences between our study and those of others. Follow-up for our study was longer than most, occurring one year after program initiation and 32 weeks after our health educators withdrew from the church. Further, most other studies have not focused on globally healthy lifestyles, but on a single behavioral goal, such as fruit and vegetable consumption or weight loss. The effect of our program overall, as well as the particularly large sustained impact on changes in multiple behaviors and biological risk factors in a small subgroup, is encouraging and supports the findings of other shorter, more focal studies.
It is unlikely that the observed effect in this study represents artifact or regression to the mean, as the selfhelp control group did not show benefits of this magni-tude. Although the number of participants in the selfhelp control group was much smaller than we anticipated or than would have been ideal, we did find statistically significant differences between the active intervention group and the self-help control group for most outcome measures. Further, the absolute number of biological and behavioral risk factors that changed was much greater in the active intervention group than in the self-help control group. The fact that the number of sessions attended was strongly related to a beneficial outcome probably indicates that the most motivated women achieved the greatest benefits. The active interventions remained significantly and independently more likely to result in women achieving the greatest clinical benefit.
More importantly, l}Vo of participants in active church-based interventions achieved highly clinically significant improvements in CVD risk profiles one year after program initiation. The change in CVD risk in this top decile is of greater magnitude than has been shown in most prior studies in this hlgh-rlsk population, and of a magnitude that is notable given the large group nature of the interventions. The fact that changes of this magni-,i tude were existent in even l\Vo one year after program initiation is also important, as most studies find shortterm effects without enduring sustainable impact. Implementation issues. Prior studies have shown that churches are exceilent sites for accessing people for community-based health promotion programs.2'4-r0'r3 '14 The current study confirms the interest of churchgoing women in active healthy lifestyle programs offered in the church, with a particularly strong interest in a spiritually based program. As noted, there were no differences in outcomes between the spiritual and standard intervention churches, despite the fact that all materials in the standard intervention were originally designed without spiritual elements. No attempt was made to include the entire church in the standard behavioral interventions, yet in the case of every church, the participating women incorporated a spiritual element from the first session of the retreat. Participants invented ingenious ways to involve the entire church and the pastor, initiated sessions with prayer, and sought relevant scriptures of their own selection. Some standard intervention churches even designated a lay leader to seek and integrate scriptures. Even in the spiritual intervention churches, women incorporated more spirituality than was originally included in the session materials and protocols. Ultimately, the spiritual and standard interventions operated almost identically, so it is not surprising they did not show any differences in outcomes.
Most women were unaware that Project Joy differed in fbrm among the various churches in Baltimore, and churches generally were not in contact with one another. The first church started months before any others and was a standard intervention church. Spirituality was incorporated by the women from the very first group session. The chief programmatic concern expressed in postintervention assessments in the standard intervention churches was that the materials were not spiritual enough. In every church at everyjuncture, women incorporated prayer and scripture into their weekly didactic sessions and added gospel music to their exercise sessions. Having had this experience with several hundred women, we believe it is not possible to maintain a nonspiritual intervention within the African American church environment. Finally, the degree to which a pastor was involved was not dependent on the role assigned to him or heq but was highly individualized. Even in many standard intervention churches, the pastor chose to incorporate the activities of Project Joy into the Sunday services and into the consciousness of the church.
Acthte versus sel.f-kel.p strategies. One important finding of this study is the almost total lack of interest in a self-help program. At each level of our recruitment process, pastors. churches. and women were least interested in the self-help intervention despite the fact that they received free screening with feedback, individualized intervention materials, and a retreat to promote healthy lifestyle. Women simply wanted the active intervention sessions at their churches. Even when the pastor agreed to participate in the self-help contingency, aggressive and persistent efforts to recruit individual women in church ser-vices and by word of mouth were only modestly successful. Women consistently expressed an interest in having weekly sessions operated by knowledgeable professional leaders. They felt their peers were not qualified to lead intervention groups.
This finding appears to contradict previous work suggesting that volunteers are sufficient to run church-based health promotion programs.26 Process data from attendance logs showed consistently that churches had lower weekly attendance after the professional health educators stopped leading the weekly sessions, in spite of the transfer to trained lay leaders. In our post-study focus groups and in-depth interviews, women indicated that this decline was due to a lack of confidence in the capabilities of peers whom they did not believe had the same expertise as the professional health educators. It was difficult for them also to shift their peer relationships with these women and to accept them as leaders, as they had all attended the sessions together. It is possible, however, that had the interventions begun with trained lay volunteers, without participants ever being exposed to the professional staff, that acceptance of volunteer lay leaders would have been greater. At the pastoral level, pastors were more interested in expert-led programs for their churches, also, because of greater confidence in professional support staff. Thus, while the study was designed to examine self-help as an intervention, our findings suggest, as have others, that education by itself is not sufficient to engage women in working on healthy lifestyles, although there was some modest benefit accrued by women in this group.
Randomization. The unwillingness of pastors to take part in the randomization process was surprising, and one that may be embedded in the ethos of the church environment and specific individuals. While pre-randomization in the later recruited churches was not ideal from our research perspective, it was more acceptable to the pastors and yielded a lower refusal rate. Previous studies had shown churches to welcome the randomiza, tion process;7 however, they were not in the context of offering a spiritual versus non-spiritual intervention, which almost certainly affected the willingness to be randomized. Pastors did not wish to be seen as having "determined" which intervention their churches would receive. This is based on their personal belief that "God guides their hands." Once informed of the spiritual intervention, they all preferred to have it and did not wish to participate without it. However, they were far more accepting of a non-spiritual intervention if their churches were randomly assigned to a program in advance, stating their ability to attribute the pre-assignment to divine providence.
Attendance. Most women attended the retreat and were very excited to begin the program at that point. All churches began weekly intervention sessions within one month after the retreat, usually within one week, so we believe a time gap was not the reason for the drop in attendance. Process data suggest that women stopped coming because they did not see immediate results, similar to the reasons they gave for not retuming for follow-up screening. Telephone calls from staff health educators and social support from the pastor and church community was clearly not enough to motivate attendance. This should not be a surprise, as it is found in every other behavioral intervention reported in the literature, especially physical activity interventions. Our participants have suggested offering a choice of multiple days per week, offering sessions at night, and opening the program to the whole family. This was beyond what we had funding to do. Anecdotally, we found that the churches with the strongest support from the pastor's wife had the best attendance, while the churches with minimal support from the pastor's wife had the lowest attendance. Future studies will need to develop additional strategies to increase attendance.
Ckwrck "oumership" of program. Prior work has demonstrated the need to work in partnership with churches, not merely to impose the research agenda on the church.2'7'12'27' 2e In each church, we worked with the pastor and church leaders to train lay leaders and to give them the program materials outright, allowing each church to make the program its ov,n in whatever form desired after the 20 weeks of health educator-managed sessions. Because of this or.mership building process, sessions following the 20 weeks varied by church. Some participants were more interested in nutrition and left the weekly sessions early to avoid the physical activity. One church was more interested in physical activity, and wished to drop the nutrition portion altogether but did not. Pastoral commitment appeared to be an important factor in motivating continued participation; even more essential was a commitment to the project from the pastor's wife or another woman acting as a spiritual leader of the church. Although attendance by the original cohort for this studydecreased after the first 20 weeks, the ownership building was quite successful. To date, eight of the nine active intervention churches are holding weekly sessions led by their own lay leaders. The pilot intervention church continues to meet weekly, more than four years after the inception of Project Joy.
Pastoral commitment appeared to be an important factor in motivating continued participation; even more essential was a commitment to the project from the pastor's leader of the church. wife or another woman acting as a spiritual Follow-up. Rates for follow-up were lower than expected, although comparable to other church-based studies. For example, in one study 757o of the intervention group returned for follow-up while only 36% of the control group returned.e Pathways had 78% experimental group return, and 90Vo control group at 14 weeks.8 Another had a 77% return rate two years out,ra while still others had 4l7o return at eight months,6 and 50% return at one year.25 Data from our post-intervention focus groups and in-depth interviews, including some women who dld not return for follow-up, suggested that the primary reason for not returning was participant failure to achieve the goals or biological outcomes within the context of the church, indicating a personal break with the covenant they had made in their spiritual lives. Virtually none of the pastor-designed incentives or pastoral entreaties to complete follow-up worked. This may be a problem unique to churchgoing women, but it does suggest that the women who did not return had a higher probability of having gained weight or some unfavorable measurable variable. However, even the conservative intention-to-treat analyses still showed significant changes in the desired direction.
Implications. Despite their relatively small impact in the active intervention groups, our church-based interventions attenuated the common increase in body weight shown to occur within as little as one year in some women, as was observed in the self-help control group.30 These women, many of whom were postmenopausal, both lost weight and improved their diets, thus improving their lifestyle. The fact that this weight loss was accompanied by healthful behavior changes in nutrition suggests that there is an overall improvement in pro-health lifestyles in a group at very high risk for chronic diseases.
Conversely, many community studies have shornn an intervention's impact on knowledge and self-reported behaviors but have not demonstrated any biological benefit. In the current study, the convergence of modest to significant dietary behavior change with favorable biological change suggests that community interventions at the level of the church, where there is continuing support and reinforcement, have a reasonable chance of influencing the health of participants. If the statistical findings of this study (that is, changes of this magnitude in the overall group accompanied by changes of the magnitude found in l0% of the group) were applied to the entire population of churchgoingAlrican American women at risk for cardiovascular diseases, it is possible they could help shift the public health burden of disease in ways that more labor-intensive clinical interventions cannot. Our church-based interventions can reach more people and sustain effects longer through the continual reinforcement of community systems. If interventions of this nature were disseminated through large national organizations, such as the Congress of National Black Churches, for example, which represents various denominations with 65,000 churches and more than 20 million people, the public health impact could be quite considerable.3l
